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The present invention relates to a method of 

purifying and separating pigments from their con 
tained dirt, coal dust or other impurities and to 
the pigment thus purified. 
In the course of manufacture of pigments, im 

purities are picked up at some point in the pro 
duction and these impurities not only cause a 
dulling or modification of the true color thereof, 
but cause difficulty in the application of the pig 

10 ment in the arts. 
It is, therefore, the principal object of the 

invention to treat such, impure pigments as to 
cause an efficient separation therefron of their 
contained dirt and other impurities, which treat 

15 ment at the same time will not impair the quality 

20 ment in preparing the same for actual use has 

25 usefulness. 

of the material being treated. 
As an illustration of Such pigments, ultrama 

rine may be mentioned. This material during the 
course of its manufacture and subsequent treat 

been found to oe contaminated with carbon 
and/or sulphur and/or other impurities. These 
impurities have the effect of modifying the true 
color of the pigment, which thereby impairs its 

Many attempts have been made to 
Cause the separation of the "undesirable matter 
from ultramarine, but these previous attempts 
have been unsuccessful either from the standpoint 
of the separation or from the standpoint that the 

30 Separation treatment affects the quality of the 
pigment deleteriously. 

It has been discovered that pigments of which 
ultramarine is a type, may be efficiently purified 
and separated from their impurities and dirt by 

35 subjecting a pulp thereof to a flotation operation 
in the presence of a flotation reagent or reagents 
having a selective affinity or attraction for the 
impurities. - 
This invention, therefore, consists broadly in 

40 causing a separation of pigments from their con 
tained dirt or impurities by means of a flotation 
operation conducted in the presence of a flotation 
reagent having a differential affinity for either the 
pigment or the dirt, as the case may be and to 

: 45 the pigment thus purified. 
In the treatment of ultramarine as an example, 

to separate the same from its impurities, which 
may consist of carbon and/or sulphur and/or 
'other dirt, a flotation operation has resulted in 

50 successful purification where the flotation re 

agent consists of either cresylic acid, coal tar or 
Wood creosotes, kerosene or other petroleum dis 
tillates, pine oil, or mixtures thereof. 
As an illustration of ultramarine purification 

by Such methods, a pulp was made thereof in 
Which the solids ran substantially from 5.5 to 
11%. This pulp was then transferred to a sub 
aerated mechanically agitated type of flotation 
Inachine and Subjected therein to a float in the 
presence of Varying proportions of cresylic acid, 
creosote and kerosene, and mixtures thereof. 
. Such treatment was effective in removing as 
high as 8% by weight of the impurities as a con 
centrate, which concentrate represents practically 
100% of the contained so-called dirt. 
An efficient combination of reagents appears to . 

be a mixture of the following materials used in 

O 

5 

Substantially the proportions specified, calculated 
on the dry basis of the ultramarine treated. 

Libs. perton 
Coal tar creosote------------------------- 180 
Cresylic acid---------------------------- 88 
Kerosene --------------------------------. .19 
The reagents may be added as a single addi 

tion or staged as continuous or intermittent ad 
ditions over the entire flotation period. 
The flotation period may run substantially from 

19 to 25 minutes, although obviously the flota 
tion period may be either shortened or length 
ened until a desired endpoint has been reached. 
Another efficient combination of reagents for 

the Separation of dirt or impurities of ultrama 

20 

25 

30 

rine consisted of 0.73 grams of a mixture con 
taining 50 parts by volume of coal tar creosote, 
15 parts by volume of steam distilled pine oil, 25 
parts by volume of cresylic acid and 10 parts by 
volume of kerosene. In addition to the above 
mixture there was added 0.29 grams of naphtha, 
and 0.41 grams of cresylic acid. The pulp treated 
consisted of 620 grams of ultramarine in 3780 
grams of water. In this example, the three re 
agents were used in amounts equivalent to 0.90, 

35 

0.36 and 0.50 pounds per ton of dried ultrama 
rine, respectively. In this float, the total time of 
agitation and flotation was 25 minutes, during 
which period 54 grams of concentrate or impuri 
ties were removed. This is equivalent to a weight 
loss of 3.3%. An examination of the cleaned 
product, that is, the tailings, showed that a re 
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markable improvement had been made as a re 
Sult of the removal of this impurity. 
Another combination of reagents found ef 

ficient for the treatment of a particular type of 
ultramarine contained substantially the Volu 
metric proportions as Specified. 

Cubic centimeters 
Coal tar Creosote------------------------- 600 
Steam distilled pine oil------------------- 120 
CreSylic acid------ - - - - - - - - - - - - - - - - - - - - - - - - 780 
Kerosene--------------------------------- 300 

3.45 pounds of this mixture was used to treat 
approximately 4,000 pounds of ultramarine. 

Still another combination which proved ef 
fective for the treatment of ultramarine con 
tained substantially the volumetric proportions 
as Specified. 

Cubic centimeters 
Coal tar creosote------------------------ 1,100 
Steam distilled pine oil------------------ 30 
Cresylic acid---------------------------- 70 
This combination was used in substantially the 

proportion of from 0.60 to 1.25 pounds per ton Of - . 
dry ultramarine. 

Furthermore, it was found that the following 
reagentS Were useful for the treatment of ultra 
marine used in substantially the following 
amountS. 

Ibs, perton 
Coal tar creosote------------------------- 0.69 
Steam distilled pine oil----- -------------- 0.02 
Cresylic acid----------------------------- 0.04 
Hardwood creosote----------------------- 0.70 
When used in the proportions of 0.60 to 1.25 

pounds of this reagent combination per ton of . 
dry ultramarine, the best results were secured. 
The above reagents or reagent combinations 

may be added as a single addition or staged as 
continuous or intermittent additions over the en 
tire flotation period. 
The flotation period may run substantially. 

from 19 to 25 minutes, although obviously the 
flotation period may be either shortened or 
lengthened until a desired end point has been 
reached. 
Success has been attained with pulps contain ing from 5% to 48% solids. 
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It has also been found that certain pigments, 
especially ultramarine, differ in their frothing 
characteristics. The use of addition agents prior 
to the addition of the flotation reagents has 
produced clearer and more desirable froths. As 
for example the addition of 10 pounds of soda 
ash and 2 pounds of sulphuric acid per ton of 
dry ultramarine before adding the following 
reagents: . . . 

Ibs. perton 
Kerosene--------------------------------- 77 
Coal tar Creosote-------------------------- .19 
Steam distilled pine oil-------------------- 06 
Cresylic acid------------------------------ 10 
produced a more desirable froth for the treat 
ment of this particular type of ultramarine. 
Without these addition reagents the froth was 
voluminous and undesirable. The grade of this 
treated ultramarine was also better than that 
obtained without the addition reagents. 

In all of the above cases, comparison of the 
pigment tailings with the untreated material. 
showed a remarkable improvement in color and 
quality. d 

Although this particular example shows that 
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good results were obtained with a mixture of 
these two addition, reagents, this invention is not 
limited to the use of these two regulating re 
agents which may be used separately or together 
but will include such reagents as starch, sodium 
Sulphate and sodium silicate. The amounts of 
these regulating reagents used is obviously de 
pendent upon the characteristics of the particu 
lar pigment or ultramarine to be treated and is 
not limited to any specified quantities. 
While the invention has been described above as having particular, reference to ultramarine 

and a treatment for separating therefrom certain 

O 

types of dirt, yet obviously the invention is not 
to be limited thereto but on the contrary con 
templates the treatment of any natural or arti 
ficial pigment which contains substances dele 
terious to their use in the arts. These deleterious 
Substances may be concomitants of the process of 
manufacture resulting from incomplete or im 
proper reaction, contamination contained in the 
raW materials used in the manufacture, or ex 
traneous material introduced during the process 
of manufacture. These substances, called dirt or 
impurities herein, may cause not only a dulling 
or modification of the true color of the pigment, 
but may cause also difficulty in the application 
or use of the pigment in the arts. 
The treatment contemplated by this invention 

is not necessarily limited to the complete removal 
of Such inpurities for in many cases it will be 
found Satisfactory to remove only sufficient quan 
tities thereof to produce an improved quality or 
usefulness in the pigment. 
I claim: 
1. A method for purifying ultramarine con 

taining floatable dirt which consists in making 
a pulp thereof and subjecting the same to a 
flotation operation in the presence of a flotation 
reagent having a selective affinity for said dirt. 

2. A method of purifying ultramarine from its 
contained dirt including carbon and Sulphur, 
which consists in making a pulp thereof and 
Subjecting the same to a flotation operation in 
the presence of a flotation reagent having a 
Selective affinity for said dirt. 

3. A method of purifying ultramarine from its 
contained dirt including carbon and Sulphur, 
which consists in making a pulp thereof contain 
ing Substantially from 5 to 48% solids and sub 
jecting the same to a flotation operation in the 
presence of a flotation reagent having a selective 
affinity for said dirt. 

4. A method of separating ultramarine from 
contained impurities including carbon and sul 
phur, which consists in making a pulp, thereof, 
and subjecting the same to a flotation operation 
in the presence of cresylic acid. 

5. A method of separating ultramarine from 
contained impurities including carbon and sul 
phur, which consists in making a pulp thereof, 
and subjecting the same to a flotation operation 
in the presence of cresylic acid and creosote. 

6. A method of separating ultramarine from 
contained impurities including carbon and sul 
phur, which consists in making a pulp thereof, 
and subjecting the same to a flotation operation 
in the presence of cresylic acid, creosote and 
kerosene. - . 

7. A method of separating ultramarine from 
contained impurities including carbon and sul 
phur, which consists in making a pulp thereof, 
and Subjecting the same to a flotation operation 
in the presence of cresylir acid, CreoSote, kero 
Sene and pine oil. 
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the presence of the following reagents in sub 8. A method of separating ultramarine from 

impurities including 'carbon and Sulphur, which 
consists in making, a pulp thereof containing 
substantially 5.0 to 48% solids, and subjecting 
the same to a flotation operation in the presence 
of cresylic acid. 

9. A method of separating ultramarine from 
impurities including carbon and sulphur, which 
consists in making a pulp thereof containing 
substantially 5.0 to 48% solids, and subjecting 
the same to a flotation operation in the presence 
of cresylic acid and creosote. 

10. A method of separating ultramarine from 
impurities including carbon and sulphur, which 
consists in making a pulp thereof containing 
Substantially 5.0 to 48% solids, and subjecting 
the same to a flotation operation in the presence 
of cresylic acid, creosote and kerosene. 

11. A method of separating ultramarine from 
impurities including carbon and sulphur, which 
consists in making a pulp thereof containing 
substantially 5.0 to 48% solids, and subjecting 
the same to a flotation operation in the pres 
ence of cresylic acid, creosote, kerosene and 
pine oil. , 

12. A method of separating ultramarine from 
impurities, consisting of carbon and sulphur, 
which consists in making a pulp thereof and 
subjecting the same to a flotation operation in 

3 

stantially the proportions specified: 
Ibs. perton 

Creosote --------------------------------- 180 
Cresylic acid----------------------------- -88 

.19 Kerosene--------------------------------- 
13. A method of separating ultramarine from 

contained impurities including carbon and sul 
phur, which consists in making a pulp thereof, 
and subjecting the same to the action of a dis 
persing agent, and then to a flotation operation 
in the presence of cresylic acid. 

14. A method of separating ultramarine from 
contained impurities including carbon and Sull 
phur, which consists in making a pulp thereof, 
and subjecting the same to the action of SOda 
ash and sulphuric acid, and then, to a flotation 
operation in the presence of cresylic acid. 

15. A method of separating ultramarine from 
contained impurities including carbon and Sul 
phur, which consists in making a pulp thereof, 
and subjecting the same to the action of about 
10 pounds of soda ash and 2 pounds of sulphuric 
acid per ton of dry ultramarine, and then to a 
flotation operation in the presence of cresylic 
acid. 
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